A fungal auxin antagonist, hypaphorine prevents the indole-3-acetic acid-dependent irreversible inactivation of horseradish peroxidase: inhibition of Compound III-mediated formation of P-670.
Hypaphorine, an indolic alkaloid from an ectomycorrhizal fungus is a putative antagonist of indole-3-acetic acid (IAA) known to inhibit the effect of IAA in growing roots of Eucalyptus seedling. Previously we have used horseradish peroxidase-C (HRP) as a sensitive reporter of IAA-binding to the IAA-binding domain, and reported that hypaphorine specifically inhibits the HRP-catalyzed superoxide generation coupled to oxidation of IAA [Kawano et al., Biochem. Biophys. Res. Commun. 288]. Since binding of IAA to the auxin-binding domain is the key step required for IAA oxidation by HRP, it was assumed that the inhibitory effect of hypaphorine is due to its competitive binding to the auxin-binding domain in HRP. Here, we obtained further evidence in support of our assumption that hypaphorine specifically inhibits binding of IAA to HRP. In this study, HRP arrested at the temporal inactive form known as Compound III was used as a sensitive indicator for binding of IAA to HRP. Addition of IAA to the preformed Compound III resulted in rapid decreases in absorption maxima at 415, 545, and 578 nm characteristic to Compound III, and in turn a rapid increase in absorption maximum at 670 nm representing the formation of P-670, the irreversibly inactivated form of hemoproteins, was induced. In contrast, the IAA-dependent irreversible inactivation of HRP was inhibited in the presence of hypaphorine. In addition, the mode of interaction between IAA and hypaphorine was determined to be competitive inhibition, further confirming that hypaphorine is an IAA antagonist which specifically compete with IAA in binding to the IAA-binding site in plant peroxidases.